Abstract. The flexible drive have made tremendous inroads into many industrial fields. This paper focuses on the kinematics and dynamics analysis of a planar flexible drive target motion simulation system. The kinematics and dynamics mathematical models of the planar flexible driving target motion simulation system are established. On the basis of this, the simulation analysis of the trajectory of the circle was carried out. The motion law and stress condition of flexible cable under given trajectory are obtained by simulation. The correctness of the model is proved theoretically, and it lays the foundation for further research on precise control.
tension sensor and encoder. The servo motor in the drive unit is connected to the coiling block, and the coder is installed on the servo motor to record the rotation number of the servo motor. The cable is coiled evenly around the coiling block, and the coiling block can be driven by the control of the motor. The cable from the coiling block through the fixed pulley block fixed to the four corners of the moving plane. The cable connected with the pulling force sensor on the moving target, and then connected with the moving target. The tension sensor can detect the tension of the flexible cable in real time. One end of each flexible cable is connected with a moving target, and the other end is connected with a drive unit. The flexible cable drive simulation system realizes the control of the length of the flexible cable by the rotation of the servo motor, thus, the moving target is controlled and the moving task is completed. In  Fig.1 , the moving target point P is the origin. OX for horizontal direction, OY as the vertical direction. Ignore the size of the fixed pulley, and reduce the fixed pulley to one point, namely the Ai (i= 1, 2, 3, 4). The size of roller is quite small to the flexible drive simulation system, thus, this simplification does not affect the characteristics of the whole mechanical system.
Initial state of equilibrium under each point coordinates are:
(1) Fig. 2 represents the flow chart of the simulation system analysis. Through analyzing the kinematics and dynamics of the flexible drive simulation system, get the position of the moving target, velocity and acceleration and long change relations of four flexible cables.
In the process of dynamics analysis, without considering elastic deformation caused by the flexible, think flexible cable stiffness is infinite, which does not consider flexible cable elastic deformation.
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2) The length of the single cable for: (3) , the relationship between the length of the cable and the position of moving target is rewritten as a function:
The length of the cable, L=[L1,L2,L3,L4] T .To take the derivative (4), the velocity and acceleration of the cable are related to the speed of the motion and acceleration of moving target:
In the same way, we can get the relationship between the speed and acceleration of each of the cable and the speed and acceleration of moving target.
Forward kinematics. The positive solution is that the length of the flexible cable is known to obtain the position of the moving target, that is the mapping from the drive space to the workspace. It is very difficult to solve the forward kinematics, and there are many solutions.
In this paper, based on the parallel robot Jacobian [9] , the Newtonian iteration method of solving the multivariate nonlinear equation is adopted to establish the equation of motion. Because the Jacobian is a singular matrix, the flexible cable drives the moving target only on the plane [10] . The four one drives the flexible cable, so the simulation system is over constrained, J(P) is irreversible, here we introduce the pseudo-inverse of the Jacobian (J -1
is the approximate value, and P * is replaced by P i + 1 :
reaches the accuracy requirement, the iteration is aborted, and if the process is convergent, the P i+1 will converge to P * . For a given convergent accuracy Ɛ, program flowchart is following. Fig.3 represents the flow chart of the Newton iterative method. Dynamics Analysis. This section will discuss the performance of the moving target, which is guided by four cables and moves on the plane. The position vector of the moving target is P=[x y] T , the long vector of the four cables is A k P(k=1,2,3,4), A k P=P-A k . Therefore, the direction vector of the flexible cable unit is:
The element direction combination matrix of flexible cable is:   In this way, the tension of the flexible cables can be obtained at each position of the working space. The system is over constrained, and the tension of flexible cable has multiple solutions. In this paper, the flexible cable is always in a tight state, The direction of the force of four flexible cables is always along flexible cables, thus, the force of the flexible cables can be determined.
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A numerical example
Through the MATLAB software programming, the simulation of flexible cable drive system is simulated. All geometrical and mechanical parameters of the planar flexible cable drive simulation system are given in Table 1 . Drum radius r 25mm
The minimum static tension F 0 20N
The parameters of the planar flexible driving simulation system a×b 1000 × 1000mm
The mass of moving target m P is 1kg. The radius of the drum is r=25mm. The minimum static tension is F 0 =20N. The parameters of the platform for the flexible drive space target is a×b=1000×1000mm.
The circular trajectory equation:
In formula (15), R=250mm, ω=2π/t, the period of motion is 10s. According to the above parameters, the simulation results are as follows: Fig. 4 shows the trajectory of the moving target. Fig. 5 shows the length of the flexible cables during the movement. Fig. 6 and Fig. 7 show the changes in speed and acceleration of the flexible cables. Fig.  8 shows the force change of the flexible cables. 
Conclusions
According to the simulation results, the positive trajectory of the moving target is almost coincident with the theoretical trajectory, which verifies the feasibility and correctness of the Newton iterative method to solve the kinematics of the flexible cable driven target. When the moving target trajectory is round, the length of the four flexible cables varies symmetrically. In addition, the speed curve and acceleration curve of the four flexible cables are also continuous smooth curve, which is the ideal data for simulating the smooth running of the system. In the course of motion, the force of the four flexible cables is symmetrical. When the moving target runs to the boundary, the tension of the flexible cable reaches its maximum. In this paper, the kinematics and dynamics of the planar flexible cable drive simulation system are analyzed, which provides a theoretical basis for the next experiment and the control method. 
